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Description 

BACKGROUND OF THE INVENTION 

[0001] This invention relates to a medical hollow nee- 
dle suitable to use as a medical hollow needle, such as 
a needle for hypodermic injection, dialysis, intravenous 
drip and blood-collecting, and a cannular needle, that 
is, the needle having a flow path in which a fluid, such 
as a liquid injection medicine and a blood, flows, and a 
method of producing thereof. 

[0002] In a conventional method, the medicai hollow 
needle, such as the needie for hypodermic injection, and 
a cannular needle has been produced by grinding a cy- 
lindrical member having a thin diameter. That is, the top 
end portion of the cylindrical member is grinded in an 
oblique direction with respect to the direction of the cen- 
tral axis of the cylindrical member so as to form an open 
bevel end face open in an oblique direction with respect 
to the direction of the central axis of the cylindrical mem- 
ber, in this way the medical hollow needle has been pro- 
duced. 

[0003] It is known that the thinner the wall thickness 
of a top edge portion of the cylindrical member is made, 
that is, the thinner the sharp edge portion of a medical 
hollow needle is made, the less blood vessel at the in- 
jection part of a patient or the like is hurt, and the less 
pain the patient feels at the injection part, at the time of 
injection or the like. In a conventional medical hollow 
needle, in order to extremely make a sharp edge portion 
thin, when an open bevel end face is grinded and 
formed, there is such an idea that grinding is performed 
in such a manner that the inclined angle of the open bev- 
el end face to the center axis direction of the cylindrical 
member is made extremely small. However, in order to 
grind extremely making the inclined angle of the open 
bevel end face small, the area for forming the open bevel 
end face in the center axis direction of the medical hol- 
low needle, that is, the area for grinding the cylindrical 
member becomes to be wider. As the result, the strength 
of the medical hollow needle is decreased since the cy- 
lindrical member becomes to be wide for its broad area. 
That is, it was difficult to extremely make the sharp edge 
portion thin without decreasing the strength of the med- 
ical hollow needle. 

[0004] An object of the present invention is to provide 
a medical hollow needle and a method of producing 
thereof capable of extremely making a sharp edge por- 
tion thin without marring the strength of a medical hollow 
needle, taking the above-mentioned circumstances into 
consideration. 

[0005] US-A- 3.308.822 discloces a hollow medical 
needle where the sharp tip is formed by three upper 
grinded bevel surfaces and two sub-bevel surfaces. 

SUMMARY OF THE INVENTION 

[0006] The present invention comprises a medical 



hollow needle as defined in claim 1. 
[0007] With this invention, a fourth bevel grinding face 
is provided in addition to the second and the third bevel 
grinding faces, thereby the sharp edge portion is ex- 

5 tremely thin. Therefore, when the medical hollow needle 
according to the present invention having the thin sharp 
edge portion, thinning the wall thickness of the top edge 
portion, is used, a patient or the like hardly gets hurt in 
blood vessel at the injection part at the time of execution 

10 of injection (that is, since the sharp edge portion is thin 
and sharp, injury of blood vessel or the like attendant on 
a stick action is kept at a minimum.), and he can hardly 
feel the pain at the injection part. Furthermore, since in 
the medical hollow needle according to the invention, 

15 the sharp edge portion is comprised of at least three 
grinding faces, that is, the second, the third, the fourth 
bevel grinding faces, the sharp edge portion is located 
offsetting on the center axis side of the cylindrical mem- 
ber for the fourth bevel grinding face in comparison with 

20 a conventional medical hollow needle. Then, when the 
medical hollow needle according to the present inven- 
tion is inserted into a blood vessel, the sharp edge por- 
tion is located extremely leaving from the inner wall of 
the blood vessel. As the result, the sharp edge portion 

25 is extremely prevented from sticking into the inner wall 
of a blood vessel, and the pain owing to the injury of the 
inner wall of a blood vessel and the hurt of a blood vessel 
is extremely saved. In particular, the pain felt at the por- 
tion where a needle is stuck into was a big difficulty in 

30 dialysis in which sticking actions by a needle are fre- 
quently performed. However, when the medical hollow 
needle according to the present invention is used as a 
needle for dialysis, the pain felt at the portion where the 
needle is stuck into becomes to be little, thereby the dif- 

35 ficulty at the time of dialysis can be widely lightened. 
[0008] Besides, since the sharp edge portion is ex- 
tremely thin, thinning the wall thickness in the top edge 
portion of the cylindrical member by providing the fourth 
bevel grinding face even if the inclined angle of the sec- 

40 ond and the third bevel grinding faces to the center axis 
direction is not extremely made small, the sharp edge 
portion can be made thin without broadening the area 
for forming each bevel grinding face in the center axis 
direction of the medical hollow needle (for instance, the 

45 second length L2 and the like), that is the area for grind- 
ing the cylindrical member. Then, the cylindrical mem- 
ber is not thin for its broad area, thereby the strength of 
the medical hollow needle is not decreased. That is, the 
medical hollow needle of the present invention is one 

so having the sharp edge portion which becomes to be ex- 
tremely thin, which strength is not decreased. 
[0009] When the medical hollow needle according to 
the invention is used as a metallic needle for a remaining 
needle, the following effects are exercised. 

55 [0010] That is, a remaining needle is assembled in 
such a manner that a metallic needle and a tube needle 
made of synthetic resins, such as Teflon, of its outside 
are independently produced in advance, and in the last 
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routine the metallic needle is inserted into the tube nee- 
dle. However, there is such a problem that in a conven- 
tional metallic needle, when the metallic needle is insert- 
ed into the tube needle, the sharp edge portion (that is, 
the cutting edge) of the metallic needle is stuck into the 
inner wail of the tube needle for the reason the inner 
diameter of the tube needle is extremely small, then the 
tube needle damages. However, in the metallic needle 
of the medical hollow needle according to the present 
invention, the sharp edge portion is comprised of at least 
three grinding faces, that is, the second, the third, and 
the fourth bevel grinding faces, thereby the sharp edge 
portion is located offsetting on the center axis side of the 
cylindrical member for the forming of the fourth bevel 
grinding face in comparison with a conventional metallic 
needle. Therefore, when the metallic needle is inserted 
into the tube needle, the sharp edge portion of the me- 
tallic needle is extremely prevented from being stuck in- 
to the inner wall of the tube needle since the sharp edge 
portion is located extremely leaving from the inner wall 
of the tube needle, then the damage of the tube needle 
is extremely saved. 

[0011] Of the present invention, a 2nd embodiment 
comprises a medical hollow needle, wherein said sharp 
edge portion is comprised of four grinding faces, that is, 
said first, said second, said third and said fourth bevel 
grinding faces. 

[0012] Of the present invention, a 3rd embodiment 
comprises a medical hollow needle, wherein said fourth 
bevel grinding face is a part of a tapered grinding face 
with said center axis as its center. 
[0013] With this embodiment, at the portion formed 
the fourth bevel grinding face, near the sharp edge por- 
tion, in particular in the peripheral direction of the cylin- 
drical member, a non-grinding face (the outer peripheral 
face of the cylindrical member that is not the first, the 
second, the third or the fourth bevel grinding face, and 
the like) is not left adjacent to the fourth bevel grinding 
face and the like. Therefore, in addition to the effects of 
the invention, since a stepped portion or the like is not 
formed in such a state that the fourth bevel grinding face 
adjoins the non-grinding face, the pain at the time of in- 
jection can be further saved, conveniently. 
[0014] Of the present invention, a 4th embodiment 
comprises a medical hollow needle, wherein said fourth 
bevel grinding face is in the shape of a plane. 
[001 5] With this embodiment at the portion formed the 
fourth bevel grinding face, near the sharp edge portion, 
in particular in the peripheral direction of the cylindrical 
member, a non-grinding face (the outer peripheral face 
of the cylindrical member that is not the first, the second, 
the third or the fourth bevel grinding face, and the like) 
is left adjacent to the fourth bevel grinding face and the 
like. That is, in addition, since the non-grinding face is 
left near the sharp edge portion, the strength near the 
sharp edge portion of the medical hollow needle is ex- 
tremely increased. Besides, since the non-grinding face 
is left near the sharp edge portion and the strength near 



the sharp edge portion is not decreased, the inclined an- 
gle K4 to the center axis of the fourth bevel grinding face 
can be extremely made small (then, the area formed the 
fourth bevel grinding face in the center axis direction can 
5 be made wider) so as to further make the sharp edge 
portion thin. 

[0016] Of the present invention, a 5th embodiment 
comprises a medical hollow needle, wherein said sharp 
edge portion is formed positioning on an inner wall form- 

10 ing said flow path of said cylindrical member. 

[001 7] With this embodiment, the ridgeline portion 1 6 
or the like by the second and the third bevel grinding 
faces is prevented from forming at the portion of wall 
thickness of the cylindrical member of the sharp edge 

15 portion, then the sharp edge portion is extremely sharp 
formed. Therefore, in addition, the sharp edge portion 
is extremely sharp formed, thereby the pain at the time 
of injection can be further saved, conveniently. 
[001 8] A 6th embodiment comprises a medical hollow 

20 needle, wherein said fourth bevel grinding face is 
formed at an inclined angle 2-1 5 degrees with respect 
to said center axis direction of said cylindrical member. 
[0019] With this embodiment the sharp edge portion 
is formed in a proper state in its sharpness and strength, 

25 conveniently. 

[0020] A 7th embodiment comprises a medical hollow 
needle, wherein said second and said third inclined an- 
gles are equal to each other. 

[0021] With this embodiment the form of the sharp 
30 edge portion is formed equally in right and left, conven- 
iently. 

[0022] An 8th embodiment comprises a medical hol- 
low needle, wherein said first and said second rotational 
angles are equal to each other. 
35 [0023] With this embodiment the form of the sharp 
edge portion is formed equally in right and left, conven- 
iently. 

[0024] The present invention, also comprises two 
methods of producing the medical hollow needle, said 

40 methods being defined in claims 8 and 9. 

[0025] With this invention, a fourth bevel-grinding face 
is formed as well as a second and a third bevel grinding 
faces and the like, different from a conventional medical 
needle, and the sharp edge portion is comprised of at 

45 least these three grinding faces, thereby the sharp edge 
portion becomes to be extremely thin. 
[0026] That is, the sharp edge portion becomes to be 
extremely thin by the fourth bevel grinding face left with- 
out being grinded of the first grinding face by forming 

so the first grinding face even if grinding machining is per- 
formed so as not to make the inclined angle of the sec- 
ond and the third bevel grinding faces to the center axis 
direction small. Therefore, the sharp edge portion can 
be made thin without broadening the area for forming 

55 the first, the second, the third, and the fourth bevel grind- 
ing faces in the center axis direction of the medical hol- 
low needle, that is, the area for grinding the cylindrical 
member. Then, the cylindrical member is not made thin 
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for its broader area, and the strength of the medical hol- 
low needle is not decreased. That is, in the method of 
producing of the present invention, the sharp edge por- 
tion can be extremely made thin without decreasing the 
strength of the medical hollow needle. 
[0027] Besides, since the fourth bevel grinding face is 
a part of the tapered first grinding face with the center 
axis as its center, the non-grinding face (the outer pe- 
ripheral face of the cylindrical member which is not the 
first, the second, the third or the fourth grinding face, 
and the like) is not left adjacent to the fourth bevel grind- 
ing face and the like at the portion formed the fourth bev- 
el grinding face, near the sharp edge portion, in partic- 
ular in the peripheral direction of the cylindrical member. 
Then, a stepped portion or the like is not formed in such 
a state that the fourth bevel grinding face adjoins the 
non-grinding face, thereby the pain at the time of injec- 
tion can be further saved, conveniently. 
[0028] When grinding is performed on the first, the 
second, the third bevel grinding faces and the like, the 
top end portion which is a grinded portion, receives a 
high heat if the quantity of grinding of one time is more, 
thereby the material of the top end portion is often sof- 
tened. When the material of the top end portion is sof- 
tened, such an inconvenience that the top end portion 
is chipped off, occurs at the time of bur removing work 
after grinding. However, in the method of producing ac- 
cording to the present invention, the top end portion is 
grinded so as to form the first grinding face, thereafter 
the grinding on the first, the second and the third bevel 
grinding faces is performed. Then, when the first, the 
second and the third bevel grinding faces are grinded, 
the quantity of grinding is reduced since the first grinding 
face is already grinded. Therefore, the top end portion 
is prevented from receiving a high heat and softening 
for the reduced quantity of grinding. Then, such an in- 
convenience that the top end portion is chipped off at 
the time of bur removing work after grinding is extremely 
saved. 

[0029] When the medical hollow needle according to 
the invention is stuck into a human body or the like at 
the time of execution of injection, the resistance to a skin 
or a blood vessel tissu is small for not providing both 
sides of the apical portions, thereby the hurt of the skin 
and the blood vessel tissu is hardly caused, then a pa- 
tient hardly feels pain at the injection part. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0030] 

Fig.1 is a side view showing an example of a med- 
ical hollow needle according to the present inven- 
tion; 

Fig. 2 is a view seen from upper hand of Fig. 1 ; 
Fig. 3 is a side view showing an another example of 
the medical hollow needle according to the present 
invention; 



Fig.4 is a sectional view of line X1-Y1 of Fig.2; 
Fig. 5 is a side view showing an another example of 
the medical hollow needle according to the present 
invention; 

5 Fig. 6 is a view seen from upper hand of Fig. 5; 
Fig. 7 is a view seen from lower hand of Fig. 5; 
Fig. 8 is a side view showing an another example of 
the medical hollow needle according to the present 
invention; 

10 Fig.9 is a view seen from lower hand of Fig.8; 

Fig. 10 is a sectional view of line X2-Y2 of Fig.8; 

Fig. 11 is a side view showing an another example 

of the medical hollow needle according to the 

present invention; 
15 Fig. 12 is a view seen from upper hand of Fig. 11; 

Fig. 13 is a view seen from lower hand of Fig.11; 

Fig. 14 is a side view showing an another example 

of the medical hollow needle according to the 

present invention; 
20 Fig. 15 is a view seen from upper portion of Fig. 14; 

and 

Fig. 16 is a sectional view of line X3-Y3 of Fig. 15. 
DESCRIPTION OF THE PREFERRED EMBODIMENT 

25 

[0031] Embodiments of the present invention will now 
be described hereinafter with respect to the accompa- 
nying drawings. A medical needle 1, or an example of 
a medical hollow needle according to the present inven- 

30 tion, is produced, as shown in Fig.1, 2 or 4, by grinding 
a cylindrical member 2 (shown by a two-dot chain line 
in a part) which is a cylindrical bar-shaped member, 
which diameter is extremely small, extending in the di- 
rections as shown by the arrows A and B in respective 

35 figures. Inside the cylindrical member 2, a medical liquid 
flow hole 25 in which a fluid, such as a medical liquid for 
injection, can pass., is formed in the direction of an axis 
center Q1 of the cylindrical member 2 (or in the direc- 
tions as shown by the arrows A and B). 

40 [0032] A top end portion 1 0 of the cylindrical member 
2 is provided with a sub-bevel face 12, positioning on 
the lower side of the paper of Fig.1 and Fig.4. The sub- 
bevel face 12 comprises a part of a first grinding face 
20 formed by taperingly grinding a first length L1 (that 

45 is, the area in the directions as shown by the arrows A 
and B) of a top edge 2a side of the cylindrical member 
2 (that is, the edge portion side of the arrow B side of 
the figure), reducing the outside diameter of the cylin- 
drical member 2 for the direction as shown by the arrow 

so B, coaxially with the cylindrical member 2 (that is, mak- 
ing the shape of a circular truncated cone brought 
down), then thinning a wall thickness NA of the cylindri- 
cal member 2 for the direction as shown by the arrow B. 
That is, the sub-bevel face 12 is positioned along the 

55 direction as shown by the arrow D in the figure which is 
an oblique direction with respect to the direction as 
shown by the arrow B, or the direction of the axis center 
Q1 of the cylindrical member 2 (that is, in the direction 
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of a generatrix of a circular truncated cone by the first 
grinding face 20). 

[0033] At the top edge portion 10 of the cylindrical 
member 2, a first bevel face 3 is formed, the first bevel 
face 3 is the portion positioned on the left side of the 5 
paper of Fig.1 of a second grinding face 21 made by 
cutting the top end portion 10 of the cylindrical member 
2 in such a state that the first grinding face 20 is pro- 
duced, by a grinding plane S1 where the axis center Q1 
of the cylindrical member 2 and a first inclined angle K1 
(acute angle) intersect each other, inclining to upper left 
hand in Fig.1 (In fact, the grinding plane S1 is a curved 
face close to a plane, but this plane S1 is explained as 
a plane in the present embodiment as a matter of con- 
venience.), taking the arrow B side off. The second 
grinding face 21 is formed in a second length L2 of the 
top edge 2a side of the cylindrical member 2 (that is, the 
area in the directions as shown by the arrows A and B), 
the second length L2 is broader than the first length L1 , 
and a center position CS showing the position of the first 
bevel face 3 as a matter of convenience (that is, the po- 
sition on the upper hand of the axis center Q1 in the 
paper of Fig.1 and Fig.4) opposes to the sub-bevel face 
12. The first bevel face 3 is formed, thereby the medical 
liquid flow hole 25 is open in an oblique direction in the 
first bevel face 3. 

[0034] At the top edge portion 10 of the cylindrical 
member 2, the first grinding face 20 is formed. Further- 
more, a second bevel face 5 formed by cutting the top 
edge 2a side of the cylindrical member 2 in such a state 
that the second grinding face 21 is formed by grinding 
planes S2a and S2b of the figure (these are in fact 
curved faces akin to a plane, similarto the grinding plane 
S1 , but in the present embodiment each of these is ex- 
plained as a plane as a matter of convenience.) is 
formed in a third length L3 of the top edge 2a side of the 
cylindrical member 2 (that is, the area in the directions 
as shown by the arrows A and B). The third length L3 is 
broader than the first length L1 , and is narrower than the 
second length L2. 

[0035] The grinding plane S2a is a plane rotating a 
plane S2, where the axis center Q1 of the cylindrical 
member 2 and a second inclined angle K2 (is an acute 
angle and is bigger than the first inclined angle K1) in- 
tersect each other, capable of having a normal vector 
N2 existing on the plane T1 (the plane along the paper 
in Fig.1 ) the same as a normal vector N1 of the grinding 
plane S1 (Besides, the plane S2 is a plane inclining to 
the upper left in Fig.1); a predetermined first rotational 
angle M1 in the direction as shown by the arrow J of Fig. 
1 and Fig.4 with the axis center Q1 as its center. And, 
the grinding plane S2b is a plane rotating a plane S4, 
where the axis center Q1 and a third inclined angle K3 
(is an acute angle and is bigger than the first inclined 
angle K1 ) intersect each other, capable of having a nor- 
mal vector N3 existing on the plane T1 the same as the 
normal vector N1 (Besides, the plane S4 is a plane in- 
clining to the upper left in Fig.1), a predetermined sec- 



ond rotational angle M2 in the direction as shown by the 
arrow H of Fig.4, opposite to the direction as shown by 
the arrow J with the axis center Q1 as its center. In the 
embodiment, the second inclined angle K2 is equal to 
the third inclined angle K3 (then, the plane S2 and the 
plane S4 are the same plane, and the first rotational an- 
gle M1 and the second rotational angle M2 are equal to 
each other (but, the medical hollow needle according to 
the present invention is not limiting to only the present 
embodiment, for example, the second inclined angle K2 
and the third inclined angle K3 may be different from 
each other, or the first rotational angle M1 and the sec- 
ond rotational angle M2 may be different from each oth- 
er.). 

[0036] The face made by cutting the top edge 2a side 
of the cylindrical member 2 in such a state that the first 
grinding face 20 is made, and besides, the second grind- 
ing face 21 is made, by the grinding plane S2a is a right 
bevel face 6, and the face made by cutting by the grind- 
ing plane S2b is a left bevel face 7. That is, the second 
bevel face 5 is comprised of the right bevel face 6 and 
the left bevel face 7. In other words, at the top edge por- 
tion 1 0 of the cylindrical member 2, the right bevel face 
6 is formed, by rotating it the first rotational angle M1 in 
a positive direction (that is, the direction as shown by 
the arrow J) to the first bevel face 3 (that is, to the center 
position CS) with the axis center Q1 as its center, having 
the second inclined angle K2 to the axis center, and the 
left bevel face 7 is formed, by rotating it the second ro- 
tational angle M2 in the opposite direction (that is, the 
direction as shown by the arrow H) to the first bevel face 
3 (that is, to the center position CS) with the axis center 
Q1 as its center, having the third inclined angle K3 to 
the axis center. 

[0037] As described heretofore, at the top edge por- 
tion 10 of the cylindrical member 2, the first bevel face 
3 and the second bevel face 5 are successively formed 
in the second length L2 in the direction as shown by the 
arrow B, and an open bevel end face 11 is comprised 
by the first bevel face 3 and the second bevel face 5. 
The open bevel end face 1 1 is also the edge portion of 
the medical liquid flow hole 25 inside the cylindrical 
member 2, therefore, the medical liquid flow hole 25 is 
open outside. This open direction is the direction as 
shown by the arrow C1 of the figure, which is the direc- 
tion of the normal vector N1 of the grinding plane S1 
forming the first bevel face 3, and the direction as shown 
by the arrow C2 in the figure, which is the direction of 
the vector averaging the normal vectors of the grinding 
planes S2a, S2b forming the second bevel face 5 (that 
is, the normal vector N2 of the plane S2). Then, the open 
bevel end face 11 is open in an oblique direction to the 
direction as shown by the arrow B, which is the extend- 
ing direction of the top edge of the cylindrical member 
2. The open bevel end face 11 is provided on the upper 
side of the paper of Fig.1, as shown in Fig.1, then the 
sub-bevel face 12 (the lower side of the paper of Fig.1 ) 
is provided on the position opposed to the open bevel 
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end face 11. 

[0038] Furthermore, the open bevel end face 11 and 
the sub-bevel face 12 are adjacent to each other on the 
top edge 2a side of the cylindrical member 2, then, a 
sharp edge portion 1 3, which is sharp in the direction as 
shown by the arrow B, is formed between the open bevel 
end face 1 1 and the sub-bevel face 1 2. That is, the sharp 
edge portion 1 3 is formed by the three grinding face, the 
right bevel face 6, the left bevel face 7 and the sub-bevel 
face 12. Then, in the medical needle 1, the sub-bevel 
face 12 (in a conventional medical hollow needle, the 
open bevel end face only) is provided as well as the 
open bevel end face 1 1 , thereby the sharp edge portion 
13 is extremely thin. 

[0039] The medical needle 1 according to the present 
invention is comprised as described heretofore. The 
medical needle 1 is produced as follows. 
[0040] At first, a grinding machining is performed on 
the first length L1 of the top edge portion 10 of the cy- 
lindrical member 2 with an appropriate cylindrical grind- 
er (known) as shown in Fig.1 , coaxially to the cylindrical 
member 2, reducing the outside diameter of the cylin- 
drical member 2 in the direction as shown by the arrow 
B, that is, thinning the wall thickness N A of the cylindrical 
member 2 in the direction as shown by the arrow B, so 
as to form the tapered first grinding face 20 (shown by 
a full line in part, and by a two-dot chain line in the other 
part). 

[0041] Next, a grinding machining is performed on the 
top edge portion 10 of the cylindrical member 2, in such 
a state that the first grinding face 20 is formed, with a 
proper grinding machine, such as the grinding machine 
capable of grinding by rotating a grinding stone in the 
shape of a disc (known) in an oblique direction to the 
direction as shown by the arrow B in figure (that is, the 
direction having the first inclined angle K1 to the axis 
center Q1 ), that is, in the direction as shown by the arrow 
E1 of the figure which is the direction along the grinding 
plane S1 so as to form the second grinding face 21 in 
the second length L2 (then, the first bevel face 3, which 
is a part of the second grinding face 21 , is made.). 
[0042] Furthermore, the top edge portion 10 of the cy- 
lindrical member 2, in such a state that the first grinding 
face 20 and the second grinding face 21 are made, is 
grinded with the grinding machine in an oblique direction 
to the direction as shown by the arrow B in figure, that 
is, in the direction as shown by the arrow E2 in figure, 
which is the direction along the grinding plane S2a or 
the grinding plane S2b so as to form the right bevel face 
6 and the left bevel face 7 in the third length L3, that is, 
so as to form the second bevel face 5. 
[0043] The second bevel face 5 is formed by grinding, 
thereby a part of the second grinding face 21 (the right 
side of the paper of Fig.1 , that is, the portion of the third 
length L3) is grinded and removed, and the the first bev- 
el face 3 which is a part of the second grinding face 21 
(the left side of the paper of Fig.1 ) is formed, remaining 
without being grinded. That is, the open bevel end face 



11 comprised of the first bevel face 3 and the second 
bevel face 5 is formed. 

[0044] This open bevel end face 11 (that is, the sec- 
ond grinding face 21 and the second bevel face 5) is 
5 grinded and formed, thereby a part of the first grinding 
face 20 (the portion on the upper side of the paper of 
Fig.1) is grinded and removed, and the sub-bevel face 

1 2 which is a part of the first grinding face 20 (the lower 
side of the paper of Fig.1) is formed, remaining without 

10 being grinded. And, the sharp edge portion 1 3 is formed 
between the open bevel end face 1 1 and the sub-bevel 
face 12, then the production of the medical needle 1 fin- 
ishes. 

[0045] As described heretofore, in the present em- 

15 bodiment the medical needle 1 can be produced so as 
to extremely make the sharp edge portion 13 thin, thin- 
ning the wall thickness NA of the cylindrical member 2, 
by the sub-bevel face 12 remaining of the first grinding 
face 20 without being grinded since the first grinding 

20 face 20 is formed, unless grinding machining is per- 
formed so as to make the inclined angles K1 , K2, K3 of 
the open bevel end face 11 to the direction as shown by 
the arrow B small. That is, the medical needle 1 having 
thin top edge portion can be produced without broaden- 

25 ing the second length L2 forming the open bevel end 
face 11, that is, the area where the cylindrical member 
2 is grinded, in the entire length in the direction of the 
axis center Q1 of the medical needle 1 . Therefore, the 
cylindrical member 2 can be prevented from becoming 

30 to be thin in its broad area, then the strength of the med- 
ical needle 1 can not be impaired. 
[0046] The medical hollow needle according to the 
present invention may be an another needle different 
from the medical needle 1 described heretofore. For in- 

35 stance, the medical hollow needle according to the 
present invention may be a medical needle 1 P as shown 
in Fig.3. 

[0047] The portion different from the medical needle 
1 described before of the medical needle 1P is the sub- 

40 bevel face 1 2, and this sub-bevel face 12 of the medical 
needle 1P is in the shape of a plane. 
[0048] The medical needle 1 P is produced as follows. 
[0049] At first, a grinding machining is performed with 
a proper grinding machine, such as the grinding ma- 

45 chine capable of grinding by rotating a grinding stone in 
the shape of a disc (known) on the top edge portion 10 
of the cylindrical member 2, as shown in Fig.3, in an 
oblique direction to the direction as shown by the arrow 
B in the figure which is the direction of the axis center 

so Q1 of the cylindrical member 2, that is, in the direction 
as shown by the arrow D of Fig .3, thinning the wall thick- 
ness NA of the cylindrical member 2 in the direction as 
shown by the arrow B so as to form the sub-bevel face 
1 2 in the shape of a plane made by cutting the top edge 

55 portion 10 of the cylindrical member 2 by a grinding 
plane S3 along the direction as shown by the arrow D 
(In fact, the sub-bevel face 12 is a curved face close to 
a plane as a matter of convenience of grinding, but the 
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face 12 can be substantially dealt with a plane.). 
[0050] Thereafter, in a similar way to the case of the 
medical needle 1 described before, with the grinding 
machine above-mentioned, grinding machining is per- 
formed on the top edge portion 10 of the cylindrical 
member 2 formed the sub-bevel face 12 in an oblique 
direction having the first inclined angle K1 with respect 
to the axis center Q1 in the position opposed to the sub- 
bevel face 12 (that is, the center position CS of Fig.3), 
that is, grinding machining is performed in the direction 
as shown by the arrow E1 of Fig.3, which is the direction 
along the grinding plane S1 so as to form the second 
grinding face 21 in the second length L2 (then, the first 
bevel face 3, where the medical liquid flow hole 25 is 
open in an obiique direction, is formed as a part of the 
second grinding face 21 .). Furthermore, the top edge 
portion 10 is grinded in an oblique direction with respect 
to the direction as shown by the arrow B in the figure, 
that is, in the direction as shown by the arrow E2 of the 
figure, which is the direction along the gringing plane 
S2a or S2b so as to form the right bevel face 6 and the 
left bevel face 7 in the third length L3, that is, so as to 
form the second bevel face 5, then the open bevel end 
face 11 is formed. 

[0051] This open bevel end face 11 is grinded and 
formed, thereby the sharp edge portion 1 3 is formed be- 
tween the open bevel end face 11 and the sub-bevel 
face 12, then the production of the medical needle 1P 
finishes. 

[0052] The medical needle 1P may be produced by 
the other steps excluding ones above-mentioned. 
[0053] For instance, the top edge portion 1 0 of the cy- 
lindrical member 2 is grinded with the grinding machine 
before-mentioned in an oblique direction having the first 
inclined angle K1 with respect to the axis center Q1 in 
the center position CS so as to form the second grinding 
face 21 in the second length L2 (that is, the first bevel 
face 3 is formed as a part of the second grinding face 
21 .). Subsequently, the top edge portion 10 of the cylin- 
drical member 2 is grinded in an oblique direction with 
respect to the axis center Q1 , that is, in the direction as 
shown by the arrow E2 of the figure, which is the direc- 
tion along the grinding plane S2a or the grinding plane 
S2b so as to form the right bevel face 6 and the left bevel 
face 7 in the third length L3, that is, so as to form the 
second bevel face 5, then the open bevel end face 11 
is formed. Thereafter, the top edge portion 10 is grinded 
in the position opposed to the first bevel face 3 in an 
oblique direction with respect to the axis center Q1 in 
the first length L1 so as to form the sub-bevel face 12 in 
the shape of a plane made by cutting the top edge por- 
tion 1 0 of the cylindrical member 2 by the grinding plane 
S3 along the direction as shown by the arrow D. In this 
way, the sharp edge portion 13 is formed between the 
open bevel end face 11 and the sub-bevel face 12, then 
the production of the medical needle 1P finishes. 
[0054] The medical needle 1P can be also produced 
by another steps. 



[0055] For instance, the top edge portion 1 0 of the cy- 
lindrical member 2 is grinded with the grinding machine 
before-mentioned in an oblique direction having the first 
inclined angle K1 with respect to the axis center Q1 in 
5 the center position CS so as to form the second grinding 
face 21 in the second length L2 (then, the first bevel face 
3 is formed as a part of the second grinding face 21.). 
Subsequently, the top edge portion 10 is grinded in the 
first length L1 in an oblique direction with respect to the 
10 axis center Q1 in the position opposed to the first bevel 
face 3 (then, the position opposed to the center position 
CS) so as to form the sub-bevel face 12 in the shape of 
a plane made by cutting the top edge portion 10 of the 
cylindrical member 2 by the grinding plane S3 along the 
15 direction as shown by the arrow D. Thereafter, the top 
edge portion 10 of the cylindrical member 2 is grinded 
in an oblique direction with respect to the axis center 
Q1 , that is, in the direction as shown by the arrow E2 of 
the figure, which is the direction along the grinding plane 
20 S2a or the grinding plane S2b so as to form the right 
bevel face 6 and the left bevel face 7 in the third length 
L3, that is, so as to form the second bevel face 5, then 
the open bevel end face 11 is formed. In this way, the 
sharp edge portion 1 3 is formed between the open bevel 
25 end face 1 1 and the sub-bevel face 1 2, then the produc- 
tion of the medical needle 1P finishes. 
[0056] Another steps for producing the medical nee- 
dle 1 P will now be explained. For instance, the top edge 
portion 10 of the cylindrical member 2 is grinded in the 
30 direction along the grinding plane S2a or the grinding 
plane S2b so as to form the right bevel face 6 and the 
left bevel face 7 in the third length L3, that is, so as to 
form the second bevel face 5. Subsequently, the top 
edge portion 10 is grinded in the position opposed to the 
35 second bevel face 5 (then, the position opposed to the 
center position CS) in the first length L1 so as to form 
the sub-bevel face 12 in the shape of a plane made by 
cutting the top edge portion 10 of the cylindrical member 
2 by the grinding plane S3. Thereafter, the top edge por- 
40 tion 1 0 is grinded in an oblique direction having the first 
inclined angle K1 with respect to the axis center Q1 in 
the position opposed to the sub-bevel face 12 (then, the 
center position CS) so as to form the first bevel face 3. 
In this way, the sharp edge portion 1 3 is formed between 
45 the open bevel end face 11 and the sub-bevel face 12, 
then, the production of the medical needle 1P finishes. 
[0057] Further another steps for producing the medi- 
cal needle 1 P are as follows. For instance, the top edge 
portion 10 of the cylindrical member 2 is grinded in the 
so direction along the grinding plane S2a or the grinding 
plane S2b so as to form the right bevel face 6 and the 
left bevel face 7 in the third length L3, that is, so as to 
form the second bevel face 5. Subsequently, the top 
edge portion 10 is grinded in an oblique direction having 
55 the first inclined angle K1 with respect to the axis center 
Q1 in the center position CS so as to form the first bevel 
face 3. Thereafter, the top edge portion 10 is grinded in 
the first length L1 in the position opposed to the first bev- 
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el face 3 (then, the position opposed to the center posi- 
tion CS) so as to form the sub-bevel face 1 2 in the shape 
of a plane made by cutting the top edge portion 10 of 
the cylindrical member 2 by the gringing plane S3. In 
this way, the sharp edge portion 13 is formed between 
the open bevel end face 11 and the sub-bevel face 12, 
then the production of the medical needle 1P finishes. 
[0058] The medical hollow needle according to the 
present invention may have an another form except the 
medical needles 1 , 1P as shown in respective embodi- 
ments above-mentioned. 

[0059] For instance, as shown in Fig.5 through Fig.7, 
a medical needle 1 X has the cylindrical member 2 inside 
which the medical liquid flow hole 25 is formed in the 
direction of axis center Q1 , basically similar to the med- 
ical needle 1 above-mentioned. At the top edge portion 
10 of the cylindrical member 2, the first bevel face 3, 
where the medical liquid flow hole 25 is open in an ob- 
lique direction, formed having the first inclined angle K1 
with respect to the axis center Q1, is provided on the 
center position CS. Besides, at the top edge portion 10 
of the cylindrical member 2, the right bevel face 6, 
formed by being rotated at the first rotational angle M1 
in the positive direction with respect to the first bevel 
face 3 with the axis center Q1 as its center, and formed 
having the second inclined angle K2 with respect to the 
axis center Q1 is provided, and the left bevel face 7, 
formed by being rotated at the second rotational angle 
M2 in the opposite direction to the first bevel face 3 with 
the axis center Q1 as its center, and formed having the 
third inclined angle K3 with respect to the axis center 
Q1 , is provided. At the position opposed to the first bevel 
face 3 of the top edge portion 10, the sub-bevel face 12 
grinded and formed in the oblique direction with respect 
to the axis center Q1 of the cylindrical member 2, thin- 
ning the wall thickness NA of the cylindrical member 2, 
is provided. The sharp edge portion 13 is comprised of 
the three grinding faces, or the right bevel face 6, the 
left bevel face 7 and the sub-bevel face 12. Similar to 
the medical needle 1 above-mentioned, the sub-bevel 
face 12 is a part of the tapered first grinding face 20 with 
the axis center Q1 as its center. 
[0060] However, since in the medical needle 1X, as 
shown in Figs. 5, 6, the sharp edge portion 13 is formed 
positioning on an inner wall 2b forming the medical liquid 
flow hole 25 of the cylindrical member 2, a ridgeline por- 
tion 16 (as shown in Figs. 1 and 2) which would be pro- 
duced by crossing the right bevel face 6 and the left bev- 
el face 7 is not formed near the sharp, edge portion 13, 
then the sharp edge portion 13 is extremely sharply 
formed. 

[0061] Since the sub-bevel face 12 in the medical 
needles 1 and 1X is a part of the tapered first grinding 
face 20 with the axis center Q1 as its center, in the por- 
tion formed the sub-bevel face 12, or the portion near 
the sharp edge portion 13, especially in the peripheral 
direction of the cylindrical member 2, as shown in Fig.7 
(there is no figure concerning the medical needle 1, but 



the medical needle 1 is similar to the medical needle 
1X.), a non-grinding face (such as the outer peripheral 
face of the cylindrical member 2 except the first bevel 
face 3, the right bevel face 6, the left bevel face 7 and 
5 the sub-bevel face 12) being adjacent to the sub-bevel 
face 12, is not left. Therefore, a stepped portion or the 
like where the sub-bevel face 12 and the non-grinding 
face would adjoin, is not formed, then the pain at the 
time of injection can be further prevented conveniently. 
10 [0062] Besides, the medical hollow needle according 
to the present invention may have an another form ex- 
cept the medical needles 1, 1P and 1X as shown in the 
respective embodiment mentioned before. 
[0063] For instance, as shown in Fig.8 through Fig. 
15 10, a medical needle 1Y has the cylindrical member 2 
inside which the medical liquid flow hole 25 is formed in 
the direction of the axis center Q1, basically similar to 
the medical needle 1P before-mentioned. At the top 
edge portion 10 of the cylindrical member 2, the first bev- 
20 el face 3, where the medical liquid flow hole 25 is open 
in an oblique direction, formed having the first inclined 
angle K1 with respect to the axis center Q1 , is provided. 
Besides, at the top edge portion 10 of the cylindrical 
member 2, the right bevel face 6, formed by rotating the 
25 first rotational angle M1 in the positive direction with re- 
spect to the first bevel face 3 with the axis center Q1 as 
its center, and formed having the second inclined angle 
K2 with respect to the axis center Q1 is provided, and 
the left bevel face 7, formed by rotating the second ro- 
30 tational angle M2 in the opposite direction to the first 
bevel face 3 with the axis center Q1 as its center, and 
formed having the third inclined angle K3 with respect 
to the axis center Q1, is provided. At the position op- 
posed to the first bevel face 3 of the top edge portion 
35 1 0, the sub-bevel face 1 2 grinded and formed in the ob- 
lique direction to the axis center Q1 direction of the cy- 
lindrical member 2, thinning the wall thickness NA of the 
cylindrical member 2, is provided. The sharp edge por- 
tion 13 is comprised of the three grinding faces, or the 
40 right bevel face 6, the left bevel face 7 and the sub-bevel 
face 1 2. The sub-bevel face 1 2 is in the shape of a plane, 
similar to the medical needle 1P before-mentioned. 
[0064] However, since in the medical needle 1Y, as 
shown in Fig. 8, the sharp edge portion 13 is formed 
45 positioning on a inner wall 2b forming the medical liquid 
flow hole 25 of the cylindrical member 2, a ridgeline por- 
tion 16 (as shown in Fig. 3) which would be produced 
by crossing the right bevel face 6 and the left bevel face 
7 is not formed near the sharp edge portion 1 3, then the 
50 sharp edge portion 13 is extremely sharply formed. 
[0065] Since the sub-bevel face 12 in the medical 
needles 1P and 1Y is in the shape of a plane, in the 
portion formed the sub-bevel face 1 2, or the portion near 
the sharp edge portion 13, especially in the peripheral 
55 direction of the cylindrical member 2, as shown in Figs. 
9 and 1 0 (there is no figure concerning the medical nee- 
dle 1P, but the medical needle 1P is similar to the med- 
ical needle 1 Y.), a non-grinding face (such as the outer 
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peripheral face of the cylindrical member 2 except the 
first bevel face 3, the right bevel face 6 ( the left bevel 
face 7 and the sub-bevel face 1 2) being adjacent to the 
sub-bevel face 12, is left. That is, the non-grinding face 
is left near the sharp edge portion 13, thereby the 
strength of the medical needles 1 P and 1 Y in the portion 
near the sharp edge portion 13 is extremely increased. 
Besides, since the non-grinding face is left near the 
sharp edge portion 13 and the strength near the sharp 
edge portion 13 is not decreased, a sub-bevel inclined 
angle K4 with respect to the axis center Q1 of the sub- 
bevel face 12 can be extremely made small (therefore, 
the area forming the sub-bevel face 12 in the directions 
as shown by the arrows A and B can be made wider) so 
as to further make the sharp edge portion 13 thin. 
[0066] There are results of insertion resistance meas- 
uring experiment when a concrete example of the med- 
ical needle 1 Y before-mentioned is used. That is, inser- 
tion resistance measuring experiment has been execut- 
ed with the needle in which the fourth bevel grinding 
face, such as the sub-bevel face 12 is formed (that is, 
the medical needle 1Y) and the needle in which the 
fourth bevel grinding face, such as the sub-bevel face 
12, is not formed (that is, the conventional medical hol- 
low needle) of the medical hollow needles (the ratio of 
silicone to flon is 6 percent) in which the length of face 
of a cutting edge (that is, the second length L2) is 5.5 
mm, the second bevel angle (that is, the second and the 
third inclined angles K2, K3) is 25.5 - 26 degrees, the 
length of lancet (that is, the ratio of the third length L3 
to the second length L2) is 40 -43 percent, the rotation 
angle (that is, the first and the second rotational angles 
M1, M2) is 27.5 degrees, under the condition of room 
temperature of 25 degrees. 

[0067] As the results of the experiment, the values of 
insertion resistance in the needle in which the fourth 
bevel grinding face is formed, are 150.5g, 156.8g, 
136.2g, 149.0g, 137.3g, 151.0g, 137.8g (the average in- 
sertion resistance value is 145.5g), and the values of 
insertion resistance in the needle in which the fourth 
bevel grinding face is not formed, are 261. 2g, 235.6g, 
201.3g, 200.7g and 217. 1g (the average insertion re- 
sistance value is 223.18g). From the results, it is found 
that the insertion resistance in the medical hollow nee- 
dle in which the fourth bevel grinding face is formed is 
smaller than one in the conventional medical hollow 
needle in which the fourth bevel grinding face is not 
formed. In the later experimens, it was found that the 
insertion resistance value is decreased about 40 per- 
cent. Therefore, the insertion resistance in the medical 
hollow needle according to the present invention is 
small, thereby at the execution of injection or the like, a 
patient or the like gets less hurt in blood vessels and the 
like at the injection part and feels less pain in the injec- 
tion part. 

[0068] In the embodiment before-mentioned, the 
medical needle of so-called lancet type is shown as the 
concrete example of the medical hollow needle accord- 



ing to the present invention, but the medical hollow nee- 
dle according to the present invention may be one ex- 
cept the lancet type. For instance, the medical hollow 
needle according to the present invention may be the 
5 medical needle of so-called K3 type, K3' type, a needle 
having a lateral hole, and a back-cut type. 
[0069] Amedical needle 1Zof the back-cuttype of the 
medical hollow needies according to the present inven- 
tion is now explained hereinafter, 
fo [0070] As shown in Figs. 11 through 13, the medical 
needle 1Z has the cylindrical member 2 inside which the 
medical liquid flow hole 25 is formed in the direction of 
axis center Q1. At the top edge portion 10 of the cylin- 
drical member 2, the first bevel face 3, where the med- 
15 ical liquid flow hole 25 is open in an oblique direction, 
formed having the first inclined angle K1 with respect to 
the axis center Q1, is provided on the center position 
CS. Besides, at the top edge portion 10 of the cylindrical 
member 2, the right bevel face 6, formed by rotating the 
20 first rotational angle M1 (90 degrees or more than 90 
degrees) in the positive direction with respect to the first 
bevel face 3 with the axis center Q1 as its center (then, 
to the center position CS), and formed having the sec- 
ond inclined angle K2 with respect to the axis center Q1 
25 is provided, and the left bevel face 7, formed by rotating 
the second rotational angle M2 (90 degrees or more 
than 90 degrees, In the present embodiment, it is 
shown that the first rotational angle M1 and the second 
rotational angle M2 are equal with each other, but the 
30 first rotational angle M1 and the second rotational angle 
M2 may be different from each other) in the opposite 
direction to the first bevel face 3 (then, to the center po- 
sition CS) with the axis center Q1 as its center, and 
formed having the third inclined angle K3 with respect 
35 to the axis center Q1, is provided (In the present em- 
bodiment, the second inclined angle K2 and the third 
inclined angle K3 are equal to each other, but both an- 
gles K2 and K3 may be different from each other). Then, 
the second bevel face 5 comprised of the right bevel 
40 face 6 and the left bevel face 7 is located at the position 
opposed to the first bevel face 3, and therefore, the open 
bevel end face 1 1 by only the first bevel face 3 is formed. 
At the position opposed to the first bevel face 3 of the 
top edge portion 1 0, the sub-bevel face 1 2 in the shape 
45 of a plane, grinded and formed in the oblique direction 
with respect to the axis center Q1 of the cylindrical mem- 
ber 2, thinning the wall thickness NA of the cylindrical 
member 2, is provided respectively adjoining to the right 
bevel face 6 and the left bevel face on both sides, as 
50 shown in Fig.13. The sharp edge portion 13 is com- 
prised of the four grinding faces, or the first bevel face 
3, the right bevel face 6, the left bevel face 7 and the 
sub-bevel face 12. 

[0071] In case where the medical hollow needle ac- 
55 cording to the present invention is the medical needle 
of so-called lancet type, such as the medical needles 1 , 
1P, 1X and 1Y shown in the before-mentioned embodi- 
ments, the medical needle can be comprised of a med- 



9 



17 



EP 0 739 639 B1 



18 



ical needle 1R, for instance, as shown in Figs. 14 and 
15 except the medical needles 1, 1P, 1X and 1Y. 
[0072] That is, the medical needle. 1R of the lancet 
type has the cylindrical member 2 inside which the med- 
ical liquid flow hole 25 is formed in the direction of the 
axis center Q1, basically similar to the medical needle 
1X before-mentioned, as shown in Fig.14 through Fig. 
1 6. At the top edge portion 1 0 of the cylindrical member 
2, the first bevel face 3, where the medical liquid flow 
hole 25 is open in an oblique direction, formed having 
the first inclined angle K1 with respect to the axis center 
Q1, is provided on the center position CS. Besides, at 
the top edge portion 1 0 of the cylindrical member 2, the 
right bevel face 6, formed by rotating the first rotational 
angle M1 in the positive direction with respect to the first 
bevel face 3 with the axis center Q1 as its center, and 
formed having the second inclined angle K2 with respect 
to the axis center Q1 is provided, and the left bevel face 
7, formed by rotating the second rotational angle M2 in 
the opposite direction to the first bevel face 3 with the 
axis center Q1 as its center, and formed having the third 
inclined angle K3 with respect to the axis center Q1, is 
provided. At the position opposed to the first bevel face 
3 of the top edge portion 1 0, the sub-bevel face 1 2 grind- 
ed and formed in the oblique direction with respect to 
the axis center Q1 of the cylindrical member 2, thinning 
the wall thickness NA of the cylindrical member 2, is pro- 
vided. The sharp edge portion 13 is comprised of the 
three grinding faces, or the right bevel face 6, the left 
bevel face 7 and the sub-bevel face 12. The sub-bevel 
face 1 2 is a part of the tapered first grinding face 20 with 
the axis center Q1 as its center, similar to the medical 
needle 1X before-mentioned, the sharp edge portion 13 
is formed positioning on the inner wall 2b forming the 
medical liquid flow hole 25 of the cylindrical member 2. 
[0073] The medical needle 1 R has the following struc- 
ture in addition to the structure before-mentioned. That 
is, at the top edge portion 10 of the cylindrical member 
2,' a right auxiliary grinding face 90 and a left auxiliary 
grinding face 91 are provided. The right auxiliary grind- 
ing face 90 and the left auxiliary grinding face 91 are 
grinded and formed after the first bevel face 3, the right 
bevel face 6, the left bevel face 7 and the sub-bevel face 
12 are grinded and formed (therefore, after the needle 
becomes to be similar condition to the medical needle 
1X before-mentioned) (This grinding order is not impor- 
tant in the present invention. Any order is applicable.). 
That is, the right auxiliary grinding face 90 is provided 
by removing a right apical portion 98 (shown in Fig.5 or 
Fig.6) of an outer peripheral face 99 side of the cylindri- 
cal member 2 of a right intersectional portion 92 formed 
by crossing the first bevel face 3 and the right bevel face 
6, and the left auxiliary grinding face 91 is provided by 
removing a left apical portion 96 (shown in Fig.6) of the 
outer peripheral face 99 side of the cylindrical member 
2 of a left intersectional portion 97 formed by crossing 
the first bevel face 3 and the left bevel face 7. Besides, 
the right auxiliary grinding face 90 is formed by rotating 



the third rotational angle M3 in the positive direction with 
respect to the first bevel face 3 with the axis center Q1 
as its center, having a fifth inclined angle K5, which is 
almost intermediate angle between the first inclined an- 
5 gle K1 and the second inclined angle K2, with respect 
to the axis center Q1 . The left auxiliary grinding face 91 
is formed by rotating a fourth rotational angle M4 in the 
opposite direction to the first bevel face 3 with the axis 
center Q1 as its center, having a sixth inclined angle K6 
10 which is almost intermediate angle between the first in- 
clined angle K1 and the third inclined angle K3, with re- 
spect to the axis center Q1 . 

[0074] Since the right auxiliary grinding face 90 and 
the left auxiliary grinding face 91 are formed in the med- 
15 ical needle 1 R by respectively removing the right apical 
portion 98 and the left apical portion 96 as described 
hereinbefore, insertion resistance with the medical nee- 
dle 1R is lower than the needle, such as the medical 
needle 1X having the right apical portion 98 and the left 
20 apical portion 96. That is, when the medical needle 1 R 
is stuck into a human body or the like at the time of ex- 
ecution of injection or the like, the resistance to a skin 
or blood tissu is made low by not providing the right api- 
cal portion 98 and the left apical portion 96, thereby a 
25 patient gets litte hurt at the skin and the blood tissu, then 
little pain is felt at the injection part. 
[0075] Furthermore, the medical hollow needle hav- 
ing the fifth bevel grinding face, such as the right auxil- 
iary grinding face 90, and the sixth bevel grinding face, 
30 such as the left auxiliary grinding face 91 , can be applied 
to any form of a needle having the apical portions 96 
and 98 of the outer peripheral side of the intersectional 
portions 92, 97 formed by the first bevel face and the 
second bevel face (that is, the right bevel face 6 and the 
35 left bevel face 7), such as the back-cut type in addition 
to the lancet type before-mentioned. 
[0076] For instance, in the medical needle 1Z of the 
back-cut type as shown in Fig. 11 through Fig.13, the 
right apical portion 98 of the outer peripheral face 99 
40 side of the cylindrical member 2 of the right intersection- 
al portion 92 formed by crossing the first bevel face 3 
and the right bevel face 6 is grinded and removed so as 
to provide the fifth bevel grinding face, and the left apical 
portion 96 of the outer peripheral face 99 side of the cy- 
45 lindrical member 2 of the left intersectional portion 97 
formed by crossing the first bevel face 3 and the left bev- 
el face 7 is grinded and removed so as to provide the 
sixth bevel grinding face. The medical hollow needle of 
the back-cut type is provided with the fifth and the sixth 
so bevel grinding faces, thereby the effects similar to ones 
of the medical needle 1R before-mentioned are exer- 
cised. 

[0077] The medical hollow needle according to the 
present invention can be applied to various needles, 
55 such as a needle for blood-collecting, a dental needle, 
and a metallic needle of a remaining needle used for 
blood transfusion or dialysis in addition to the needle for 
hypodermic injection. 
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[0078] In the medical needles 1, 1P, 1X, 1Y, 1Z and 
1R as shown in the respective embodiments before- 
mentioned, the sub-bevel inclined angle K4 of the sub- 
bevel face 12 to the direction of the axis center Q1 of 
the cylindrical member 2 is set 2 - 15 degrees, thereby 
the sharp edge portion 13 can be formed having a prop- 
er state in sharpness and strength. 
[0079] The present invention has been explained on 
the basis of the embodiments presented herein. How- 
ever, the embodiments which are described in the 
present specification are illustrative and not limiting. The 
scope of the invention is designated by the accompany- 
ing claims and is not restricted by the descriptions of the 
specific embodiments. 



Claims 

1. A medical hollow needle (1) comprising: 

• a cylindrical member (2) having a flow path ca- 
pable of passing a fluid therein in its center axis 
Q1 direction, having a cylindrical outer periph- 
eral face (2c) on an outer peripheral side; 

• a first bevel grinding face (3) formed at a distal 
end (10) of said cylindrical member (2) , such 
that said flow path is open in an oblique direc- 
tion, having a first inclined angle K1 with re- 
spect to said center axis Q1; 

said first bevel grinding face (3) located such 
that a grinding boundary on a side opposite to 
the direction of said distal end (10) of said cy- 
lindrical member (2) of said first bevel grinding 
face (3) is connected with said cylindrical outer 
peripheral face (2c); 

a right bevel face (6) which geometrically is de- 
fined by rotating a first rotational angle M1 in a 
positive direction H of a plane S2 positioned 
along the upper leg of a second inclined angle 
K2 whose other leg is the center axis Q1 of the 
cylindrical member (2) and which second in- 
\ dined angle K2 is bigger than the first inclined 
angle K1 with said center Q1 axis as its center; 

• a left bevel face (7) which is geometrically de- 
fined by rotating a second rotational angle M2 
in an opposite direction J of said plane S2, both 
formed at a distal edge portion (2a) of said cy- 
lindrical member (2) respectively; 

characterized by the fact that said needle (1) fur- 
ther comprises: 

• a sub-bevel face (12) grinded and formed at a 
position opposed to said first bevel grinding (3) 
face at said distal edge portion (2a) of said cy- 
lindrical (2) member in an oblique direction with 
respect to said center axis Q1 direction of said 
cylindrical member (2), and thinning the wall 



thickness of said cylindrical member (2); 
a sharp edge portion (13) comprising at least 
three bevel faces, that is, said right bevel (6), 
said left bevel (7) and said sub-bevel (12) fac- 
5 es; 

• a right auxiliary grinding face (90) which is pro- 
vided at a right apical portion (98) of a cylindri- 
cal outer peripheral face side (2c) of said cylin- 
drical member (2) in a right intersectional por- 

10 tion (92) formed by crossing said first bevel 

grinding face (3) and said right bevel face (6), 
by removing said right apical portion (98); and 

• a left auxiliary grinding face (91) which is pro- 
vided at a left apical portion (96) of another por- 

15 tion of the cylindrical outer peripheral face side 

(2c) of said cylindrical member (2) in a left in- 
tersectional portion (97) formed by crossing 
said first bevel grinding face (3) and said left 
bevel face (7), by removing said left apical por- 

20 tion (96). 

2. The medical hollow needle (1 ) as set forth in claim 
1, wherein said sharp edge portion (13) is com- 
prised of four grinding faces, that is, said first bevel 

25 face (3), said right bevel face (6), said left bevel face 
(7) and said sub-bevel grinding face (12). 

3. The medical hollow needle (1) as set forth in claim 
1, wherein said sub-bevel face (12) is a part of a 

30 tapered first grinding face (20) with said center axis 
Q1 as its center. 

4. The medical hollow needle (1) as set forth in claim 
1 , wherein said sub-bevel face (12) is in the shape 

35 of a plane. 

5. The medical hollow needle ( 1 ) as set fourth in claim 
1, wherein said sharp edge portion (13) is formed 
positioning on an inner wall forming said flow path 

40 of said cylindrical member (2). 

6. The medical hollow needle as set forth in claim 1 , 
wherein said sub-bevel bevel face (12) is formed at 
an inclined angle K4 of 2-15 degrees with respect 

45 to said center axis direction Q1 of said cylindrical 
member (2). 

7. The medical hollow needle (1) as set forth in claim 
1, wherein said first rotational angle M1 and said 

50 second rotational angle M2 are equal to each other. 

8. A method of producing a medical hollow needle (1) 
as set forth by claim 1, said method comprising 
steps of: 

55 

performing a grinding machining on a distal 
edge portion (2a) of a cylindrical member (2) 
having a flow path capable of passing a fluid 
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therein in its center axis direction Q1 so as to 
form a tapered first grinding face (20) reducing 
an outer-diameter toward a distal edge direction 
of said cylindrical member (2) by thinning a wall 
thickness of said cylindrical member (2); 5 
performing a grinding machining on said distal 
edge portion (2a) of said cylindrical member (2) 
forming said first grinding face in an oblique di- 
rection having a first inclined angle K1 with re- 
spect to said center axis Q1 so as to form a first 10 
bevel grinding face (3) in which said flow path 
is open in an oblique direction; 
performing a grinding machining on said distal 
edge portion (2a) of said cylindrical member (2) - 
by rotating a first rotational angle M1 in a pos- *s 
itive direction J with respect to said first bevel 
grinding face (3) of a plane S2 positioned along 
the upper leg of a second inclined angle K2 
whose other leg is the center axis Q1 of the cy- 
lindrical member (2) and which second inclined 20 
angle K2 is bigger than the first inclined angle 
K1 so as to form a right bevel face (6); 
performing a grinding machining on said distal 
edge portion (2a) of said cylindrical member (2) 
by rotating a second rotational angle M2 in an 25 
opposite direction H with respect to said first 
bevel grinding face (3) of said plane S2 so as 
* to form a left bevel face (7); 
forming a sharp edge portion (13) comprised of 
at least three grinding faces, that is, said right 30 
and said third bevel grinding faces (6), (7), and 
a sub-bevel face (12) left without being grinded 
by said grinding machining of said first, said 
right and said left bevel faces (3), (6), (7) of said 
first tapered grinding face, 35 
removing a right apical portion (98) of an outer 
peripheral face (99) side of the cylindrical mem- 
ber (2) of a right intersectional portion (92) 
formed by crossing the first bevel face (3) and 
the right bevel face (6) thereby forming a right <o 
auxiliary grinding face (90); and 
removing a left apical portion (96) of an outer 
peripheral face (99) side of the cylindrical mem- 
ber (2) of a left intersectional portion (97) 
formed by crossing the first bevel face (3) and 45 
the left bevel face (7) thereby forming a left aux- 
iliary grinding face (91), 



wherein said steps can be performed in an ar- 
bitrary order. 

9. A method of producing a medical hollow needle (1 ) 
as set forth by claim 1, said method comprising 
steps of: 

grinding a distal edge portion (2a) of a cylindri- 
cal member (2) having a flow path capable of 
passing a fluid therein in its center axis direction 



so 



55 



Q1 , in an oblique direction with respect to said 
center axis direction Q1 of said cylindrical 
member (2), thinning wall thickness of said cy- 
lindrical member (2), so as to form a sub-bevel 
face (12) in the shape of a plane; 
performing a grinding machining on a portion 
opposed to said sub-bevel face (12) of said dis- 
tal edge portion (2a) of said cylindrical member 
(2), in an oblique direction, having a first in- 
clined angle K1 with respect to said center axis 
Q1 so as to form a first bevel grinding face (3) 
in which said flow path is open in an oblique 
direction, 

performing a grinding machining on said distal 
edge portion (2a) of said cylindrical member (2) 
by rotating a first rotational angle M1 in a pos- 
itive direction J with respect to said first bevel 
grinding face (3) of a plane S2 positioned along 
the upper leg of a second inclined angle K2 
whose other leg is the center axis Q 1 of the 
cylindrical member (2) and which second in- 
clined angle K2 is bigger than the first inclined 
angle K1 so as to form a right bevel face (6); 
performing a grinding machining on said distal 
edge portion (2a) of said cylindrical member (2) 
by rotating a second rotational angle M2 in an 
opposite direction H with respect to said first 
bevel grinding face (3) of said plane S2 so as 
to form a left bevel face (7); 
forming a sharp edge portion (13) comprised of 
at least said right, said left and said sub-bevel 
faces (5), (6), (12); 

removing a right apical portion (98) of an outer 
peripheral face (99) side of the cylindrical mem- 
ber (2) of a right intersectional portion (92) 
formed by crossing the first bevel face (3) and 
the right bevel face (6) thereby forming a right 
auxiliary grinding face (90); and 
removing a left apical portion (96) of an outer 
peripheral face (99) side of the cylindrical mem- 
ber (2) of a left intersectional portion (97) 
formed by crossing the first bevel face (3) and 
the left bevel face (7) thereby forming a left aux- 
iliary grinding face (91), 

wherein said steps can be performed in an ar- 
bitrary order. 

10. The method of producing the medical hollow needle 
as set forth in claim 8 or 9 wherein said sharp edge 
portion (13) is formed positioning on an inner wall 
forming said flow path of said cylindrical member 
(2). 

1 1 . The method of producing the medical hollow needle 
as set forth in claim 8 or 9 wherein said sub-bevel 
face (12) is grinded with an inclined angle K4 of 2 
-15 degrees with respect to said center axis direc- 
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tion Q1 of said cylindrical member (2). 

12. The method of producing the medical hollow needle 
as set forth in claim 8 or 9 wherein said first and said 
second rotational angles M1 , M2 are equal to each 5 
other. 

Patentanspruche 

10 

1 . Eine medizinische hohle Nadel ( 1 ), die aufweist 

- ein zylindrisches Bauteil (2) mit einem Fliess- 
weg derart, dass in Richtung seiner Langsach- 

se (Q1 ) eine Fltissigkeit passieren kann, mit ei- is 
nerzylindrischen ausseren Umfangsflache (2c) 
an einer ausseren umfanglichen Seite, 
eine erste Schragkantenschleifflache (3), an- 
geformt an einem distalen Ende (10) des ge- 
nannten zylindrischen Bauteils (2) derart, dass 20 
dergenannte Fliessweg in einer schiefen Rich- 
tung geoffnet ist, dass ein erster geneigter Win- 
kel (K1) in Bezug zur genannten Langsachse 
(Ql)ausgebildet ist, 

- wobei die genannte erste Schragkantenschleif- 25 
flache (3) derart angeordnet ist, dass eine 
Schleifgrenze an einer der Richtung des ge- 
nannten distalen Endes (10) gegenuberliegen- 
den Seite des zylindrischen Bauteils (2) der ge- 
nannten ersten Schragkantenschleifflache (3) 30 
mit der genannten zylindrischen ausseren Um- 
fangsflache (2c) verbunden ist, 

- eine rechte Schragkantenschleifflache (6), wel- 
che geometrisch durch eine Rotation eines er- 
sten Rotationswinkels (M1) in eine positive 35 2. 
Richtung (H) einer Ebene (S2), positioniert ent- 

lang eines oberen Schenkels eines zweiten ge- 
neigten Winkels (K2), dessen anderer Schen- 
kel die Langsachse (Q1) des zylindrischen 
Bauteils (2) bildet, und dessen zweiter geneig- *° 
ter Winkel (K2) grosser als der erste geneigte 
Winkel (K1) mit der genannten Langsachse 
(Q1) ist, definiert ist, 

- eine linke Schragkantenschleifflache (7), die 3. 
geometrisch durch Rotation eines zweiten Ro- 45 
tationswinkels (M2) in eine entgegengesetzte 
Richtung (J) der genannten Ebene (S2) defi- 
niert ist, bzw. sind beide in einem distalen Kan- 
tenabschnitt (2a) des genannten zylindrischen 
Bauteils (2) geformt, 50 4. 

dadurch gekennzeichnet, dass die genannte Na- 
del (1) weiterhin aufweist 

5. 

- eine Unter-Schragkantenflache (12), geschlif- 55 
fen und geformt an einer Position gegenuber 
der genannten ersten Schragkantenschleiffla- 
che (3) an dem distalen Kantenabschnitt (2a) 



des genannten zylindrischen Bauteils (2) in ei- 
ner schiefen Richtung in Bezug auf die Rich- 
tung der genannten Langsachse (Q1) des ge- 
nannten zylindrischen Bauteils (2), und die 
Wandstarke des zylindrischen Bauteils (2) ver- 
ringernd, 

ein scharfer Kantenabschnitt (13), der minde- 
stens drei Schragkantenfiachen aufweist, nam- 
lich die genannte rechte Schragkantenschleif- 
flache (6), die genannte linke Schragkanten- 
schleifflache (7) und die genannte Unter- 
schragkantenflache (12), 

. eine rechte Zusatzschleifflache (90), welche an 
einen rechten Apikal-Abschnitt (98) der ausse- 
ren zylindrischen umfanglichen Seite des ge- 
nannten zylindrischen Bauteils (2) in einem 
rechten Kreuzungsabschnitt (92), geformt 
durch Kreuzen der genannten ersten Schrag- 
kantenschleifflache (3) und der genannten 
rechten Schragkantenschleifflache (6), durch 
Entfernen des genannten rechten Apikal-Ab- 
schnitts (98), angeordnet ist, und 

- eine linke Zusatzschleifflache (91), welche an 
einem linken Apikal-Abschnitt (96) eines ande- 
ren Abschnitts der ausseren zylindrischen um- 
fanglichen Seite des genannten zylindrischen 
Bauteils (2) in einem linken Kreuzungsab- 
schnitt (97), geformt durch Kreuzen der ge- 
nannten ersten Schragkantenschleifflache (3) 
und der genannten linken Schragkanten- 
schleifflache (7), durch Entfernen des genann- 
ten linken Apikal-Abschnitts (96), angeordnet 
ist. 

Die medizinische hohle Nadel, wie aus Anspruch 
bekannt, worin der genannte scharfe Kantenab- 
schnitt (13) aus vier Schleifflachen gebildet ist, 
namlich aus der genannten ersten Schragkanten- 
schleifflache (3), der genannten rechten Schrag- 
kantenschleifflache (6), der genannten linken 
Schragkantenschleifflache (7) und der genannten 
Unter-Schragkantenflache (12). 

Die medizinische hohle Nadel, wie aus Anspruch 1 
bekannt, worin die genannte Unter-Schragkanten- 
flache (12) ein Teil einer sich verjungenden ersten 
Schleifflache (20), in deren Zentrum die genannte 
Langsachse (Q1) verlauft, ist. 

Die medizinische hohle Nadel, wie aus Anspruch 1 
bekannt, worin die Unter-Schragkantenflache (12) 
die Form einer Ebene aufweist. 

Die medizinische hohle Nadel, wie aus Anspruch 1 
bekannt, worin der scharfe Kantenabschnitt (13) an 
einer Innenwand geformt und angeordnet ist, die 
den genannten Fliessweg des zylindrischen Bau- 
teils (2) bildet. 
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6. Die medizinische hohle Nadel, wie aus Anspruch 1 
bekannt, worm die Unter-Schragkantenflache (12) 
einen geneigten Winkel (K4) aufweist, der 2 bis 1 5° 
in Bezug auf die genannte Richtung der Langsach- 
se (Q1) des genannten zylindrischen Bauteils (2) 
betragt. 

7. Die medizinische hohle Nadel, wie aus Anspruch 1 
bekannt, worin sich der erste Rotationswinkel (M1) 
und der genannte Rotationswinkel (M2) einander 
entsprechen. 

8. Ein Verfahren zur Herstellung einer medizinischen 
hohlen Nadel wie aus Anspruch 1 bekannt, wobei 
das Verfahren die Schritte aufweist: 

Durchfuhren eines Maschinenschleifens an ei- 
nem distalen Kantenabschnitt (2a) eines zylin- 
drischen Bauteils (2) mit einem Fliessweg der- 
ail, dass in Richtung seiner Langsachse (Q1) 
eine Flussigkeit passieren kann, urn eine sich 
verjungende erste Schleifflache (20), die den 
ausseren Durchmesser in Richtung des dista- 
len Kantenabschnitts des genannten zylindri- 
schen Bauteils (2) durch Verringerung der 
Wandstarke des genannten zylindrischen Bau- 
teils (2) verringert, zu schaffen. 
Durchfuhren eines Maschinenschleifens an 
dem genannten distalen Kantenabschnitt (2a) 
des genannten zylindrischen Bauteils (2) zur 
Formung der genannten ersten Schleifflache in 
einer schiefen Richtung mit einem ersten ge- 
neigten Winkel (K1) in Bezug zur genannten 
Langsachse (Q1) um eine erste Schragkanten- 
schleifflache (3) zu formen, in welcher der ge- 
nannte Fliessweg in eine schiefe Richtung of- 
fen ist; 

Durchfuhren eines Maschinenschleifens an 
dem genannten distalen Kantenabschnitt (2a) 
des genannten zylindrischen Bauteils (2) durch 
Rotieren einer ersten Rotationswinkel (M1) in 
eine positive Richtung (J) in Bezug zur genann- 
ten ersten Schragkantenschleifflache (3) einer 
Flache (S2), positioniert entlang des oberen 
Schenkels eines zweiten geneigten Winkels 
(K2), dessen anderer Schenkel die Langsach- 
se (Q1) des zylindrischen Bauteils (2) bildet 
und wobei der zweite geneigte Winkel (K2) 
grosser als der erste geneigte Winkel (K1) ist, 
um eine rechte Schragkantenschleifflache (6) 
zu schaffen; 

Durchfuhren eines Maschinenschleifens an 
dem genannten distalen Kantenabschnitt (2a) 
des genannten zylindrischen Bauteils (2) durch 
Rotation um einen zweiten Rotationswinkel 
(M2) in einer entgegengesetzten Richtung (H) 
in Bezug auf die genannte erste Schragkanten- 
schleifflache (3) der genannten Flache (S2) um 



eine linke Schragkantenschleifflache (7) zu 
schaffen; 

Formen eines scharfen Kantenabschnitts (13), 
der mindestens aus drei Schleifflachen gebildet 
ist, namlich durch die genannte rechte und ge- 
nannte dritte Schragkantenschleifflache (6, 7) 
und eine Unter-Schragkantenflachen (12), die 
sich ohne Schleifen durch das genannte Ma- 
schinenschleifen der genannten ersten, der ge- 
nannten rechten und genannten linken Schrag- 
kantenschleifflachen (3, 6, 7) der genannten er- 
sten sich verjungenden Schleifflache ergibt; 
Entfernen eines rechten Apikal-Abschnitts (98) 
einer aufceren umfanglichen Flache (99) des 
zylindrischen Bauteils (2) eines rechten Kreu- 
zungsabschnitts (92) geformt durch Kreuzen 
der ersten Schragkantenschleifflache (3) und 
der rechten Schragkantenschleifflache (6), wo- 
bei eine rechte Zusatzschleifflache (90) ge- 
formt wird; und 

Entfernen eines linken Apikal-Abschnitts (98) 
einer auBeren Flache (99) des zylindrischen 
Bauteils (2) eines linken Kreuzungsabschnitts 
(97), geformt durch Kreuzen der ersten Schrag- 
kantenschleifflache (3) und der linken Schrag- 
kantenschleifflache (7), wobei eine linke Zu- 
satzschleifflache (91) geformt wird; 
wobei die genannten Schritte in einer willkurli- 
chen Reihenfolge durchgefuhrt werden kon- 
nen. 

Ein Verfahren zur Herstellung einer medizinischen 
hohlen Nadel wie aus Anspruch 1 bekannt, wobei 
das Verfahren die Schritte aufweist: 

Schleifen eines distalen Kantenabschnitts (2a) 
eines zylindrischen Bauteils (2) mit einem 
Fliessweg derart, dass in Richtung seiner 
Langsachse (Q1) eine Flussigkeit passieren 
kann, in einer schiefen Richtung in Bezug auf 
die genannte Richtung der Langsachse (Q1) 
des genannten zylindrischen Bauteils (2), ver- 
ringern der Wandstarke des genannten zylin- 
drischen Bauteils (2) zur Formung einer Unter- 
Schragkantenflache (12) in der Form einer 
Ebene, 

Durchfuhren eines Maschinenschleifens in ei- 
nem Bereich gegeniiber der genannten Unter- 
Schragkantenflache (12) des genannten dista- 
len Kantenabschnitts (2a) des genannten zylin- 
drischen Bauteils (2) in einer schiefen Rich- 
tung, die den ersten geneigten Winkel (K1) in 
Bezug auf die genannte Langsachse (Q1) zur 
Formung einer ersten Schragkantenschleiffla- 
che (3), in der der genannte Fliessweg in einer 
schiefen Richtung geoffnet ist, aufweist, 
Durchfuhren eines Maschinenschleifens an 
dem genannten distalen Kantenabschnitt (2a) 
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des genannten zylindrischen Bauteils (2) durch 
Rotieren eines Rotationswinkel (M1) in eine po- 
sitive Richtung (J) in Bezug zur genannten er- 
sten Schragkantenschleifflache (3) einer Fla- 
che (S2), positioniert entlang des oberen 
Schenkels eines zweiten geneigten Winkels 
(K2), dessen anderer Schenke! die Langsach- 
se (Q1) des zylindrischen Bauteils (2) bildet 
und wobei der zweite geneigte Winkel (K2) 
grosser als der erste geneigte Winkel (K1) ist, 
um eine rechte Schragkantenschleifflache (6) 
zu schaffen; 

Durchfuhren eines Maschinenschleifens an 
dem genannten distalen Kantenabschnitt (2a) 
des genannten zylindrischen Bauteils (2) durch 
Rotation eines zweiten Rotationswinkel (M2) in 
einer entgegengesetzten Richtung (H) in Be- 
zug auf die genannte erste Schragkanten- 
schleifflache (3) der genannten Flache (S2), 
um eine linke Schragkantenschleifflache (7) zu 
schaffen; 

Formen eines scharfen Kantenabschnitts (1 3), 
der mindestens aus der genannten rechten , 
dergenannten linken und dergenannten Unter- 
Schragkantenflachen (5) (6) (12) gebildet ist, 

- Entfernen eines rechten Apikal-Abschnitts (98) 
einer aulieren umfanglichen Flache (99) des 
zylindrischen Bauteils (2) eines rechten Kreu- 
zungsabschnitts (92), geformt durch Kreuzen 
der ersten Schragkantenschleifflache (3) und 
der rechten Schragkantenschleifflache (6), wo- 
bei eine rechte Zusatzschleifflache (90) ge- 
formt wird; und 

- Entfernen eines linken Apikal-Abschnitts (98) 
einer aufieren Flache (99) des zylindrischen 
Bauteils (2) eines linken Kreuzungsabschnitts 
(97), geformt durch Kreuzen der ersten Schrag- 
kantenschleifflache (3) und der linken Schrag- 
kantenschleifflache (7), wobei eine linke Zu- 
satzschleifflache (91) geformt wird; 

wobei die genannten Schritte in einer willkurlichen 
Reihenfolge durchgefuhrt werden konnen. 

10. Das Verfahren zur Herstellung einer medizinischen 
hohlen Nadel wie aus Anspruch 8 oder 9 bekannt, 
wobei der genannte scharfe Kantenbereich (13) an 
einer ihneren, den genannten Flieliweg des ge- 
nannten zylindrischen Bauteils formenden Wand 
positioniert geformt ist. 

11. Das Verfahren zur Herstellung einer medizinischen 
hohlen Nadel wie aus Anspruch 8 oder 9 bekannt, 
wobei der genannte Unter-Schragkantenbereich 
(12) mit einem geneigten Winkel (K4) von 2 - 15 
Grad in Bezug auf die genannte Langsachse (Q1) 
des genannten zylindrischen Bauteils (2) geschlif- 
fen ist. 



12. Das Verfahren zur Herstellung einer medizinischen 
hohlen Nadel wie aus Anspruch 8 oder 9 bekannt, 
wobei der genannte erste und der genannte zweite 
Rotationswinkel (M1, M2) einander entsprechen. 



Revendications 

1 . Aiguille medicale creuse (1 ) comprenant: 

- un element cylindrique (2) ayant dans la direc- 
tion de son axe central Q1 un conduit permet- 
tant le passage d'un fluide et ayant une face 
peripherique cylindrique exterieure (2c) sur un 
c6te peripherique exterieur; 

- une premiere face affutee coupee en biseau (3) 
f 0rm 6e a une extremite distale (10) dudit ele- 
ment cylindrique (2) de telle maniere que ledit 
conduit s'ouvre dans une direction oblique, se- 
lon un premier angle d'inclinaison K1 par rap- 
port au dit axe central Q1; 
ladite premiere face affutee coupee en biseau 
(3) situee de telle maniere qu'une limite d'affu- 
tage prevue sur un cote oppose a la direction 
de ladite extremite distale (10) dudit element 
cylindrique (2) de la premiere face affutee cou- 
pee en biseau (3) est reliee a la face periphe- 
rique cylindrique exterieure (2c); 

- une face en biseau droite (6) qui est geometri- 
quement definie par la rotation d'un premier an- 
gle de rotation M1 dans une direction positive 
H dans un plan S2 place le long du cote supe- 
rieur d'un deuxieme angle d'inclinaison K2 dont 
('autre cote est constitue par I'axe central Q1 de 
I'element cylindrique (2), le deuxieme angle 
d'inclinaison K2 etant superieur au premier an- 
gle d'inclinaison K1 et ayant I'axe central Q1 
comme centre; 

une face en biseau gauche (7) qui est geome- 
triquement d6finie par la rotation d'un second 
angle de rotation M2 dans une direction oppo- 
see J dans ledit plan S2, les deux etant respec- 
tivement formes dans le bord distal (2a) dudit 
element cylindrique (2); 

- caracterisee en ce que ladite aiguille (1) com- 
prend par ailleurs: 

- une face situee en dessous du biseau (12) qui 
est affutee et formee en face de la premiere fa- 
ce affutee coupee en biseau (3) dans le bord 
distal (2a) dudit element cylindrique (2) dans 
une direction oblique par rapport a la direction 
de I'axe central Q1 dudit element cylindrique (2) 
et en amincissant I'epaisseur de la paroi dudit 
element cylindrique (2); 
un tranchant (1 3) comprenant au moins trois fa- 
ces biseautees, plus precisement la face en bi- 
seau droite (6), la face en biseau gauche (7) et 
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la face situee en dessous du biseau (12); 

- une face affutee d'appoint droite (90) qui est 
prevue sur une partie droite (98) de la pointe 
d'une face peripherique cylindrique exterieure 
(2c) dudit element cylindrique (2) dans une par- 
tie d'intersection droite (92) formee en faisant 
se croiser iadite premiere face affutee coupee 
en biseau (3) et Iadite face en biseau droite (6) 
en enlevant la partie droite (98) de la pointe; et 

- une face affutee d'appoint gauche (91) qui est 
prevue sur une partie gauche (96) de la pointe 
d'une autre partie de la face peripherique cylin- 
drique exterieure (2c) dudit element cylindrique 
(2) dans une partie d'intersection (97) gauche 
formee en faisant se croiser Iadite premiere fa- 
ce affutee coupee en biseau (3) et Iadite face 
en biseau gauche (7) en enlevant la partie gau- 
che (96) de la pointe. 

L'aiguille medicale creuse (1) selon la revendication 
1, caracterisee en ce que le tranchant (13) com- 
prend quatre faces affutees, plus precisement la 
premiere face coupee en biseau (3), la face en bi- 
seau droite (6), la face en biseau gauche (7) et la 
face situee en dessous du biseau (12). 

L'aiguille medicale creuse (1 ) selon la revendication 
1 , caracterisee en ce que Iadite face situee en des- 
sous du biseau (12) fait partie d'une premiere face 
affutee taillee en pointe (20) ayant comme centre 
I'axe central Q1. 

L'aiguille medicale creuse (1 ) selon la revendication 
1 , caracteris6e en ce que Iadite face situee en des- 
sous du biseau (12) a la forme d'une surface plane. 

>. L'aiguille medicale creuse (1 ) selon la revendication 
1, caracterisee en ce que le tranchant (13) est po- 
sitionne sur une paroi interieure formant le conduit 
dudit element cylindrique (2). 

6. L'aiguille medicale creuse (1 ) selon la revendication 
1 , caracterisee en ce que Iadite face situee en des- 
sous du biseau (12) est formee a un angle d'incli- 
naison K4 de 2 a 1 5 degres par rapport a la direction 
de I'axe central Q1 dudit membre cylindrique (2). 

7. L'aiguille medicale creuse (1 ) selon la revendication 
1, caracterisee en ce que le premier angle de ro- 
tation M1 et le second angle de rotation M2 sont 
egaux. 

8. Une methode de fabrication d'une aiguille medicale 
creuse (1) selon la revendication 1 comprenant les 
etapes suivantes: 

effectuer un affutage sur un bord distal (2a) de 
I'element cylindrique (2) avec un conduit per- 



mettant le passage d'un fluide dans la direction 
de son axe central Q1 de maniere a former une 
premiere face affutee taillee en pointe (20) en 
reduisant un diametre exterieur dans la direc- 
tion du bord distal dudit element cylindrique (2) 
en amincissant I'epaisseur de la paroi dudit ele- 
ment cylindrique (2); 

- effectuer un affutage sur un bord distal (2a) de 
I'element cylindrique (2) en formant la premiere 
face affutee dans une direction oblique a un 
premier angle d'inclinaison K1 par rapport a 
I'axe central Q1 de maniere a former une pre- 
miere face affutee coupee en biseau (3) dans 
laquelle s'ouvre en direction oblique le conduit; 

- effectuer un affutage sur un bord distal (2a) de 
I'element cylindrique (2) par rotation d'un pre- 
mier angle de rotation M1 dans une direction 
positive J par rapport a la premiere face affutee 
coupee en biseau (3) dans un plan S2 place le 
long du cote superieur d'un deuxieme angle 
d'inclinaison K2 dont I'autre cote est I'axe cen- 
tral Q1 de I'element cylindrique (2) et dont le 
deuxieme angle d'inclinaison K2 est superieur 
au premier angle d'inclinaison K1 de maniere a 
former une face en biseau droite (6); 

- effectuer un affutage sur un bord distal (2a) de 
I'element cylindrique (2) par rotation d'un se- 
cond angle de rotation M2 dans une direction 
opposee H par rapport a la premiere face affu- 
tee coupee en biseau (3) dans un plan S2 de 
maniere a former une face en biseau gauche 
(7); 

- former un tranchant (1 3) comprenant au moins 
trois faces affutees, plus precisement les faces 
affutees en biseau droite et gauche (6), (7) et 
une face situee en dessous du biseau (12) qui 
reste non affutee lors de I'aftutage de la premie- 
re face biseautee (3), et des faces en biseau 
droite et gauche (6), (7) de la premiere face af- 
futee taillee en pointe, 

enlever une partie droite (98) de la pointe d'une 
face peripherique exterieure (99) de I'element 
cylindrique (2) de la partie d'intersection droite 
(92) formee en faisant se croiser la premiere 
face coupee en biseau (3) et la face en biseau 
droite (6), formant ainsi une face affutee d'ap- 
point droite (90); et 

- enlever une partie gauche (96) de la pointe 
d'une face peripherique exterieure (99) de I'ele- 
ment cylindrique (2) de la partie d'intersection 
gauche (97) formee en faisant se croiser la pre- 
miere face coupee en biseau (3) et la face en 
biseau gauche (7), formant ainsi une face affu- 
tee d'appoint gauche (91); 

ces etapes pouvant etre executees dans n'im- 
porte quel ordre. 

9. Une methode de fabrication d'une aiguille medicale 
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creuse (1) selon la revendication 1 comprenant les 
etapes suivantes: 

- affuter un bord distal (2a) d'un element cylindri- 
que (2) ayant un conduit permettant le passage 
d'un fluide dans la direction de son axe central 
Q1 dans une direction oblique par rapport a la 
direction de I'axe central Q1 dudit element cy- 
lindrique (2) en amincissant I'epaisseur de la 
paroi dudit element cylindrique (2) de maniere 
a realiser une face situee en dessous du biseau 
(12) ayant la forme d'une surface plane; 

- effectuer un affutage sur une partie opposee a 
vladiteface situee en dessous du biseau (12) du 

bord distal (2a) de I'elernent cylindrique (2) 
dans une direction oblique a un premier angle 
d'inclinaison K1 par rapport a I'axe central Q1 
de maniere a former une premiere face affutee 
coupee en biseau (3) dans laquelle s'ouvre en 
direction oblique le conduit, 

- effectuer un affutage sur le bord distal (2a) dudit 
element cylindrique (2) par rotation d'un pre- 
mier angle de rotation M1 dans une direction 
positive J par rapport a la premiere face affutee 
coupee en biseau (3) dans un plan S2 position- 
ne le long du cote superieur du deuxieme angle 
d'inclinaison K2 dont i'autre cote est constitue 
par I'axe central Q1 de I'elernent cylindrique (2), 
ce deuxieme angle d'inclinaison K2 etant supe- 
rieur au premier angle d'inclinaison K1 de ma- 
niere a former une face en biseau droite (6); 

- effectuer un affutage sur le bord distal (2a) dudit 
element cylindrique (2) par rotation d'un 
deuxieme angle de rotation M2 dans une direc- 
tion H opposee a ladite premiere face affutee 
coupee en biseau (3) dans le plan S2 de ma- 
niere a former une face en biseau gauche (7); 

- former un tranchant (1 3) comprenant au moins 
les faces en biseau gauche et droite (6), (7) et 
la face situee en dessous du biseau (12); 

- enlever une partie droite (98) de la pointe d'une 
face peripherique exterieure (99) de ('element 
cylindrique (2) d'une partie d'intersection droite 
(92) formee en faisant se croiser la premiere 
face coupee en biseau (3) et la face en biseau 
droite (6), une face affutee d'appoint droite (90) 
etant ainsi realisee; et 

- enlever une partie gauche (96) de la pointe 
d'une face peripherique exterieure (99) de I'ele- 
rnent cylindrique (2) d'une partie d'intersection 
gauche (97) formee en faisant se croiser la pre- 
miere face coupee en biseau (3) et la face en 
biseau gauche (7), une face affutee d'appoint 
gauche (91) 6tant ainsi realisee, 

lesdites etapes pouvant etre executees dans 
n'importe quel ordre. 
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selon la revendication 8 ou 9, caracterisee en ce 
que le tranchant (13) est positionne dans une paroi 
interne formant le conduit de I'elernent cylindrique 
(2). 

1 1 . Methode de fabrication de I'aiguille medicale creuse 
selon la revendication 8 ou 9, caracterisee en ce 
que ladite face situee en dessous du biseau (12) 
est affutee a un angle d'inclinaison K4 de 2 a 15 
degres par rapport a la direction de I'axe central Q1 
dudit element cylindrique (2). 

12. Methode de fabrication de I'aiguille medicale creuse 
selon la revendication 8 ou 9 t caracterisee en ce 
que les premier et deuxieme angles de rotation M1 , 
M2 sont egaux. 
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FIG. 5 




20 



EP 0 739 639 B1 





21 



EP 0 739 639 B1 



FIG. 10 
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